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Oxidative damage to Spodoptera litura SL cells by hematoporphyrin 


monomethyl ether 
WANG Yu-Jian[] XU Han-Hong' [] LIAO Shao-Yu[] ZHANG Qian-Feng[] Key Laboratory of Pesticide and 
Chemical Biology[] Ministry of Education[] South China Agricultural University[] Guangzhou 510642[] Chinal] 
Abstract] The oxidative damage to Spodoptera litura[] SL[] cells by hematoporphyrin monomethyl ether 
O HMME[[] the second generation photosensitizer for PDT[] was investigated. ICs) value[] the output of MDA 
and the content of GSH[] and the alteration of cell organelles were assayed or observed to explore the feasibility 
of applying HMME and its derivatives to control agricultural pest insects. ICs, values obtained with MTT at 
24 h and 48 h post HMME treatment with irradiation were 8.35 pg/mL and 7.66 pg/ml. [] respectively. The 
results obtained with TBA method showed that photoactivated HMME could induce MDA increasing in dose 
dependent manner. When the treatment concentration of HMME was 50.000 pg/mL[] the output of MDA at 48 
h post treatment was 173.08 + 3.51 nmol/L. The GSH level[] howevei[] exhibited a contrary tendency. When 
the treatment concentration of HMME was 50.000 ug/mL[] the GSH content decreased by 39.59% compared 
with the same concentration treatment without irradiation. The SEM photographs showed that distinct pores in 
SL cells treated with 6.250 pg/mL HMME and irradiation[] and sunken and plicate membrane appeared in the 
treated SL cells. All the evidence indicated that HMME had induced oxidative damage to SL cells. 
Key words[] Hematoporphyrin monomethyl ether] HMMELL Spodoptera litura SL cell[] oxidative damagel] 
malondialdehyde[] glutathione[] cell ultrastructure 


ISSN 0454-6296 


DODBODO DO 00000 «TOD 0000 poO000 0000 000000000000 





DOOdag png ng 0000000000 3310000000000 0 © 2003c20520] 

po0d0000 0001990 80000000 000000000000 0 E-mail wyj-success@ sohu. com 
* DO 00 Author for correspondence[] E-mail(] hhxu @ scau. edu. en 

OOOO Received[] 2006-11-06 [] O O O Accepted[] 2007-07-06 





8l] DODODO OD OD 0000 soggu 783 





[] hematoporphyrin monomethyl ether[] HMMEDO O O O 
ügnanpanmm nuu 8 sE 1-0 0 D] DU D [rs 
0318 10000000 149000 ood U 0 D 
EE ELET-EUEDER BETTE] EE ET EL ad 0010.00 
uuu 200000000 
pros E] D. D. HE DC] E] BD. 0000000000 
uüuggagpgui uguiiutubbilutueltutu t 
DODODO OD OD 000000000000 
ümuliuumtubtiuutublibulu ult 
DODODoo0 000000000 

peppogo0 000000000000 
OOO0'odoo00'o, 0000000000 
DOOBOO DD 0000 pNAU UEHButnitut 
DODMDO0D0 DD 00D 0D MD O0o0o00000 
O Ol malondialdehydel] MDAT[TI OOO E D U EU LI] U 
uL ü D LU U Eeooormi ü DH 0 7B. 0 7. 00000 
Be Sep 6n SEED ET ET: a: EET SIE b SED add 
[] glutathione SHA 0000000000000 
ütpuuuuumiuiiuulsetutlutubt 
oo000rtr6p00000000000000 
0000000 cxm0000000 00 ROO O 
[I] Rizzardini et al. 2030000000000 
O00 O GSHOO O O GSH] oxidized glutathione[] 
cssc 00000000 s00000000 
DOMDoDo0D0 00D 000000000000 
000000000 Roo UU 68g D LI U 
DOD000000 esa [DU O OO Zegura et 
al.[j2008[fI] 000000 HB HL B. BH EL D. D] HE D 

000000 Spodoptera litura SLO O O DO 
uuBumuBuguumu sepu IK t 
üuggwpAgpanmsagaogiungggugnmuug 
DODODOD DO DO DO DO DO 00000 
DODO DO ODO DD OOO DD 0000000 
uuu 


1 DO000 


1.3 O000000 
ugugdgsegaamaguauuudarttlil 9% 
000000000000 cae) D ü ü U 
[I] Gibco Y [D]. 5% Co,L27CE] 000000 
DO 
1. OO000000000 
0000 730600000000 000 Bio- 


nad(] tj Odd go gd 0 BD 00000000 
00000 FEF-XL30 (0 Philips] O LI] DTNB O O 
Sigma-Aldrich [] OO OOO UH] B]. 0000000 
DOdog o 0000000 25%000000 
000000000000005 mg/m MITO O 
000000 50.0 mg MITO 10m 0000000 
uüugmugagugauaugy 400000000 AD 
DOMO 3¢sps00 1000.00 0000 1 mol/L 
HCO pHOO 4.500 4cOO00000000 
00000000 
1.3 D000 sLooggddg 
üuggamguggagaggagagaugaaguua2 
00:00 0ġ0 00000000000 o pg/m 
3.125 pg/m [6.250 pg/mL12.500 uig/mL[D5.000 ug/ 
mL[] 50.000 pg/m 0 20 00000000060 
OOOOUUOO 0000000 5o mf D O 
1 500 «W/cm O00000 4 win] 0000000 
00 co) po00do00000 240 48 hl] 
1.4 DODODOODODO SLOOOUOOGO 
MTT O 33 4[]5-dimethylthiazole-2yl[ -2[]5-diphenyl 
tetrazolium bromidd 0 0 000000000000 
üuggagamggugagguueaedruttldgtttl 
000000 0000000000000 
OOOOO00U0G0000000 0 00 Hamid ez 
al.0 2040 0000 MrT B B B] B DI DI 
O Mosmann[]1983[]Stipanovic et al .[] 198900 O O 0 O 
1970 00000000000000 10 4L5 
mg/mL} MTO 000 410000000000 
100 LO 0 ALD] D] D] U D] D]. 0D5s O 
000000 obs 
0000000 -(1-555580 oo. 
1.5 DODODODO U 00 0 Ol Mbali U O 
DO 
000000 20400 TBA0 0000 0.125 
mol/L[] O O O 16.8% TCAD O IJ. 41.6m20 O O 
O O LI TBADO O 10 mL TCA-HCI O O LI] O TBA- 
TCA-HC1[] H HH B. BH. B. B] B. B]. 000000000 
üugagagggagagaaagturluttlut 0.3 
mL O 2 mL TBA-TCA-HCI D O Roco O 15 min] 
3 000 r/min O O 10 min[T] 0000 535 nm LH] 000 
DO MDPADOOOOOO e21.56x10 mol/ O 
O 0 [P005L]T] 0 MDAD ODO 
1.6 DODODODOOO essa 000000 
OOU0 OU 20400 prNBHBOOUO UU 





) x 100% 


784 U UD Acta Entomologica Sinica 500 





CSHODOOUOU%0D0000000000U0 
OOOMOOC0 WO 0.1 mol/L PB pH 8.000 
00000 PBSITI O 6.5% TCA 0.05 mI [HC O 
30 min O O 0.25 mL O DTNB O O [10 min O O 
40m0000000000 00000 sH 
UUUUU 


OO esa 00 001 %0= ODD HUDDE x 100% 


1.7 DODO Uu DB D OLD UL UL UE 7] SEL O 
aut 

DODODODODOO 1000 1/min O O 5 mini 
00001M%00000 4h 4CH000.1 mol/L PBS 
003001%0000 :hDIPBS LO 0000000 
DOBO BO DO MD ar üatrua atututaü 
00000 





1.8 000000 

000000 pps000 [ 000000000 
0008000 O UO Duncan’ s multiple range test[] 
DMRTITI 00000000D 


2 O00000 


21 DO00000000 SEO O 24 h(H8 h[ O 
00000 

000000000 SLogdg c00 100 
uiggauagagagaugggaamagaaudü SLO 
O0 22h [] 48 h D] 0 1&0 000 8.35 pg/ml O 
7.66 p/mLOO D 00000 16s] 00 0 109.65 
yg/mL O 36.10 p/m 00000000000 
0000 SOdgpgg0 og 0000000000 
uggaagaguasatttleluetetrttlulu 





U1 DOD000000 SLUUY Icy 
Table 1 The ICs, value of hematoporphyrin monomethyl ethet] HMME|] against Spodoptera liturd | SLI cells 








00000 a una 000000 ICs; 0000 
Treatment time Treatment method Toxicity regression equation O pg/mL] Correlation coefficient 
24 O O In dark y = 3.0655 + 0.9483 x 109.65 0.9772 
24 O O Irradiated y 23.1991 + 1.9534x 8.35 0.9854 
48 O O In dark y = 3.0439 + 1.2559x 36.10 0.9792 
48 O O Irradiated y =3.3652 + 1.8492x 7.66 0.9858 
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Table 2 The malondialdehydé] MDA[] output in SL cells at different time post treatment with HMME] n = 6[] 























those in the same column followed by the same letter were significantly differen] P > 0.051] according to DMRT. The same for Table 3. 


000000 g/m ooo MDA [I] O O MDA outpu nmol/L] + SED 
HMME concentration Treatment method 24 h 48 h 
dod cKO O O Irradiated 11.75 x 2.39 feh 68.38 +4.83 e 
3.125 O O In dark 6.41 x3.70 h 44.87 € 6.72 f 
O O Irradiated 25.64 + 7.40 e 65.17+5.23 e 
6.250 O O In dark 7.48+4.41 gh 36.32 + 6.30 g 
O O Irradiated 37.79 +9.37 d 86.54 +7.02 d 
12.500 O O In dark 16.03 x 3.21 fg 38.46 + 5.36 fg 
O O Irradiated 60.90 +6.14 c 101.50 + 6.62 e 
25.000 O O In dark 8.55 +6.04 gh 40.60 +7.49 fg 
O O Irradiated 94.02 +9.56 b 134.62 + 5.36 b 
50.000 O O In dark 19.23+6.41 ef 43.80+7.76 fg 
O O Irradiated 125.00+6.14 a 173.08 +3.51 a 
O Nted0 0000000 -<sm0000000000 0000000 P>0.050 DMRTIITI] 3 0 U Values in the table are mean + SEQ and 
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Table 3 The relative content of GSH in SL cells at different time post treatment with HMME] n = 8[] 




















24 h 48 h 
ü uad csH EU 0000 %0 GSHO 0 00 %0 GSHO 0000 %0 GSHO 0 00 %0 
HMME concentration Relative content of GSH Rate of GSH Relative content of GSH Rate of GSH 
DO pg/ml] 00 00 decrease 00 00 decrease 
In dark Irradiated In dark Irradiated 
3.125 93.35 + 2.42 a 87.42 +2.31 c 5.93 89.03 + 2.79 ab 76.38 € 2.93 d 12.65 
6.250 91.01 € 3.26 ab 76.41 € 3.43 d 14.60 90.26 x 2.66 a 68.97 + 1.07 e 21.29 
12.500 91.01 x 4.74 ab 67.23 2.2] e 23.78 89.15 + 3.79 ab 60.93 + 1.60 f 28.22 
25.000 89.21 +4.12 be 59.90 € 1.31 f 29.31 87.42 + 3.61 be 52.64 x 1.13 g 34.78 
50.000 90.83 + 4.02 ab 54.00 € 2.44 g 36.83 85.57 € 1.93 c 45.98 x 1.61 h 39.59 
2.4 DODODOO SED D U  U D (] üguBgBmmsubtu ututiululu ult 


uüugumga4-ecemnmuuuuuuagurudtlutü ügguguüatüuti ttbi 0.21 pm~0.80 
podgoDo00 000 0000000000070. ,«.mnüadagmuuumu morn 0000000 
x9.9-13.5x 12.8 m0 8 0 8 80 00 0 ixi ugggngüa au 100000000000 
00 0 D~U O [6.25 +gaL.0 0000000 OO 10D-FO 


Lg 





= 


Spot Magn Det WD Bp H 
4.0 BUQUx SE 1/5 s SCAU 








01 DODDOODOO SLUUU SEMI C 
Fig. 1 SEM photographs of Spodoptera litura cells with different treatments 
ADU D D UO D. 3 min DL 0 0 0 Norma cell irradiated for 3 min] BIO 2.5%0 0000000 3 min [] O O SL cell treated with 2.5% 
physiological saline and irradiated for 3 min[] COO 6.250 pg/mL hematoporphyrin monomethyl ethet] HMMEO O O O O D] O O SL cell treated 
with 6.250 pg/mL HMME whereas without irradiation] DJ HMME O O O 6.250 pe/mLO 0000000000000 Photograph showed 
the pores in the membrane of SL cell treated with 6.250 pg/mL HMME and irradiated] FJ HMME [] O O 6.250 ug/mL D 000000000 
00000 00 Photograph showed the sunken membrane and big pores in SL cell treated with 6.250 pg/mL HMME and irradiated[] FL] HMME [] 
DEB 6.250 tm 0000000000000 Photograph showed the plicate membrane of SL cell treated with 6.250 pg/mL HMME and 


irradiated . 
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